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(54) PLASMA DISPLAY PANEL DRIVE METHOD 



(57) The initializing period of at least one of a plu- 
rality of sub-fields constituting one field is a selective in- 
itializing period for selectively initializing discharge cells 
in which sustain discharge has occurred in the sustain- 
ing period of the preceding sub-field. In the sustaining 



period of the sub-field prior lo the sub-field including the 
selective initializing period, voltage Vr is applied to a 
priming electrode (PRi) for causing discharge between 
the priming electrode (PRi) and corresponding scan 
electrode (SCi) using the priming electrode (PRi) as a 
cathode. 
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Description 

TECNICAL FIELD 

[0001] The present invention relates to amethod of 
driving a plasma display panel. 

BACKGROUND ART 

[0002] A plasma display panel (hereinafter abbreviat- 
ed as a PDP or a panel) is a display device having ex- 
cellent visibility and featuring a large screen, thinness 
and light weight. The systems of discharging a PDP in- 
clude an alternating-current (AC) type and direct-current 
(DC) type. The electrode structures thereof include a 
three-electrode surface-discharge type and an oppo- 
site-discharge type. However, the current mainstream 
is an AC type three-electrode PDP, which is an AC sur- 
face-discharge type, because this type of PDP is suita- 
ble for higher definition and easy to manufacture. 
[0003] Generally, an AC type three-electrode PDP 
has a large number of discharge cells formed between 
a front panel and rear panel faced with each other. In 
the front panel, a plurality of display electrodes, each 
made of a pair of scan electrode and sustain electrode, 
are formed on a front glass substrate in parallel with 
each other. A dielectric layer and a protective layer are 
formed to cover these display electrodes. In the rear 
panel, aplurality of parallel data electrodes is formed on 
a rear glass substrate. A dielectric layer is formed on the 
data electrodes to cover them. Further, a plurality of bar- 
rier ribs is formed on the dielectric layer in parallel with 
the data electrodes. Phosphor layers are formed on the 
surface of the dielectric layer and the side faces of the 
barrier ribs. Then, the front panel and the rear panel are 
faced with each other and sealed together so that the 
display electrodes and data electrodes intersect with 
each other. A discharge gas is filled into an inside dis- 
charge space formed therebetween- In a panel struc- 
tured as above, ultraviolet light is generated by gas dis- 
charge in each discharge cell. This ultraviolet light ex- 
cites respective phosphors to emit R, G, or B color, for 
color display. 

[0004] A general method of driving a panel is a so- 
called sub -field method: one field period is divided into 
a plurality of sub-fields and combination of light-emitting 
sub-fields provides gradation images for display. Now, 
each of the sub-fields has an initializing period, writing 
period, and sustaining period. 
[0005] In the initializing period, all the discharge cells 
perform initializing discharge operation at a time to 
erase the history of wall electric charge previously 
formed in respective discharge cells and form wall elec-. 
trie charge necessary for the subsequent writing opera- 
tion. Additionally, this initializing discharge operation 
serves to generate priming (priming for discharge = ex- 
cited particles) for causing stable writing discharge. 
[0006] In the writing period, scan pulses are sequen- 



tially applied to scan electrodes, and write pulses corre- 
sponding to the signals of an image to be displayed are 
applied to data electrodes. Thus, selective writing dis- 
charge is caused between scan electrodes and corre- 
s sponding data electrodes for selective formation of wall 
electric charge. 

[0007] In the subsequent sustaining period, a prede- 
termined number of sustain pulses are applied between 
scan electrodes and corresponding sustain electrodes. 

10 Then, the discharge cells in which wall electric charge 
are formed by the writing discharge are selectively dis- 
charged and light is emitted from the discharge cells. 
[0008] In this manner, to properly display an image, 
selective writing discharge must securely be performed 

'5 in the writing period. However, there are many factors 
in increasing discharge delay in the writing discharge: 
restraints of the circuitry inhibit the use of high voltage 
for write pulses; and phosphor layers formed on the data 
electrodes make discharge- difficult. Forthese reasons, 

20 priming for generating stable writing discharge is ex- 
tremely important. 

[0009] However, the priming caused by discharge 
rapidly decreases as time elapses. This causes the fol- 
lowing problems in the method of driving a panel de- 

25 scribed above. In writing discharge occurring long time 
after the initializing discharge, priming generated in the 
initializing discharge is insufficient. This insufficient 
priming causes a large discharge delay and unstable 
wiring operation, thus degrading the image display qual- 

30 ity. Additionally, when long wiring period is set for stable 
wiring operation, the time taken lor the writing period is 
too long. 

[0010] Proposed to address these problems are a 
panel and method of driving the panel in which auxiliary 

35 discharge electrodes are provided and discharge delay 
is minimized using priming caused by auxiliary dis- 
charge (see Japanese Patent Unexamined Publication 
No. 2002-297091, for example). 
[0011] On the other hand, as a method of driving a 

40 panel, a so-called high-contrast driving method is pro- 
posed and put into actual use. In this method, the 
number of times of light emission in an initializing dis- 
charge unrelated to gradation representation is mini- 
mized to improve a contrast ratio (see Japanese Patent 

45 Unexamined Publication No. 2000-242224, for exam- 
ple). 

[0012] In the above high-contrast driving method, one 
field is made of a plurality of sub-fields, each including 
an initializing period, writing period, and sustaining pe- 
so riod. Initializing operations performed in the initializing 
period include an all-cell initializing operation for initial- 
izing all the discharge cells, and a selective initializing 
operation for selectively initializing the discharge cells 
in which discharge has occurred. The all-cell initializing 
55 operation is performed only in the initializing period in 
the first sub-field, for example. In the other sub-fields, 
the selective initializing operation is performed. 
. [0013] As described above, the initializing operation 
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performed in the most of the sub-fields in the plurality of 
sub-fields is the selective initializing operation for caus- 
ing discharge only in the discharge cells in which sustain 
discharge has occurred. Therefore, initializing light 
, emission unrelated to gradation representation is only 
once in one field, i.e. the all-cell initializing operation in 
the firslsub-field. Further, the light emission is weak light 
emission caused by ramp waveform voltage. For this 
reason, an image with high contrast can be obtained. 
[0014] Future PDPs tend to have an increasing 
number of discharge cells necessitated by a larger 
screen size and higher definition, or an increasing 
number of sub-fields for achieving smoother image 
quality. With these trends, in spite of an increase in the 
number of writing operations, the time spent for the writ- 
ing operation decreases. Thus, the time allocated for 
one writing operation tends to be shortened. For this 
reason, techniques of decreasing discharge delay in the 
writing operation are more and more important in the 
future. On the other hand, contrast must further be im- 
proved for more powerful image representation. These 
demands require integration of these techniques: 
achieving high contrast and high-speed writing opera- 
tion at the same time. 

[0015] The present invention addresses these prob- 
lems and aims to provide a method of driving a plasma 
display panel capable of achieving high contrast and 
high-speed writing operation. 

DISCLOSURE OF THE INVENTION 

[0016] The method of driving a plasma display panel 
of the present invention includes applying, to priming 
electrodes, a voltage for causing discharge between the 
priming electrodes and scan electrodes using the prim- 
ing electrodes as cathodes, prior to priming discharge 
in a writing period in a sub-field having a selective ini- 
tializing period. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] 

Fig. 1 is a sectional view showing an example of a 
panel used for an exemplary embodiment of the 
present invention. 

Fig. 2 is a schematic perspective view showing a 
structure of a rear substrate side of the panel. 
Fig. 3 is a diagramshowing an arrangement of elec- 
trodes in the panel. 

Fig. 4 is a diagram showing a driving waveform in 
a method of driving the panel. 
Fig. 5 is a diagram showing another driving wave- 
form in a method of driving the panel. 
Fig. 6 is diagram showing an example of a circuit 
block of a driver for implementing the method of 
driving the panel. 



DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

[0018]' A method of driving a plasma display panel in 
5 accordance with an exemplary embodiment of the 
present invention is described hereinafter with refer- 
ence to the accompanying drawings. 

Exemplary Embodiment 
10 . ■ 

[0019] Fig. 1 is a sectional view showing an example 
of a panel used for the exemplary embodiment of the 
present invention. Fig. 2 is a schematic perspective view 
showing the structure of the rear substrate side of the 
'5 panel. 

[0020] As shown in Fig. 1 , front substrate I and rear 
substrate 2 both made of glass are faced with each other 
to sandwich a discharge space therebetween. A mixed 
gas of neon and xenon for radiating ultraviolet light by 
20 discharge is filled in the discharge space. 

[0021] On front substrate 1, a plurality of pairs of scan 
electrode 6 and sustain electrode 7 are formed in par- 
allel with each other. Scan electrodes 6 and sustain 
electrodes 7 are alternately arranged in pairs like sus- 
25 tain electrode 7 - scan electrode 6 - scan electrode 6 - 
sustain electrode 7, etc. Scan electrode 6 and sustain 
electrode 7 are made of transparent electrodes 6a and 
7a, and metal buses 6b and 7b formed on transparent 
electrodes 6a and 7a, respectively. Now, between one 
ao scan electrode 6 and the other scan electrode 6, and 
one sustain electrode 7 and the other scan electrode 7, 
light-absorbing layers 8, each made of a black material, 
are provided. Projection 6b 1 of metal bus 6b irt one of a 
pair of scan electrodes 6 projects onto light-absorbing 
35 layer 8. Dielectric layer 4 and protective layer S are 
formed to cover these scan electrodes 6, sustain elec- 
trodes 7, and light-absorbing layers 8. 
[0022] On rear substrate 2, a plurality of data elec- 
trodes 9 is formed in parallel with each other. Dielectric 
40 layer 15 is formed to coverthese data electrodes 9, Fur- 
ther on the dielectric layer, barrier ribs 1 0 for partitioning 
the discharge space into discharge cells 11 are formed. 
As shown in Fig. 2, each barrier rib 1 0 is made of vertical 
walls 10a extending in parallel with data electrodes 9, 
45 and horizontal walls 1 0b for forming discharge cells 1 1 
and forming clearance 13 between discharge cells 11. 
In every other one of clearances 13, priming electrode 
14. is formed in the direction orthogonal to data elec- 
trodes 9, to form priming space 13a. On the surface of 
so dielectric layer 15 corresponding to discharge cells 11 
partitioned by barrier ribs 1 0 and the side f aces of barrie r 
ribs 10, phosphor layers 12 are provided. However, no 
phosphor layer 12 is formed on the side of clearances 
13. 

55 [0023] When front substrate 1 is faced and sealed 
with rear substrate 2, each projection 6b' of metal bus 
6b in scan electrode 6 formed on front substrate 1 that 
projects onto light-absorbing layer 8 is positioned in par- 
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allel with corresponding priming electrode 14 on rear 
substrate 2 and faced therewith to sandwich priming 
space 13a. In other words, the panel shown in Figs. 1 
and 2 is structured to perform priming discharge be- 
tween projections 6b' formed on the side of front sub- 5 
strate 1 and priming electrodes 14 formed on the side 
of rear substrate 2. 

[0024] In Figs. 1 and 2, dielectric layer 16 is further 
formed to cover priming electrodes 14; however, this di- 
electric layer 1 6 need not be formed necessarily. to 
[0025] Fig. 3 is a diagram showing an arrangement of 
electrodes in the panel used for the exemplary embod- 
iment of the present invention. M columns of data elec- 
trodes D, to D m (data electrodes 9 in Fig. 1) are ar- 
ranged in the column direction. N rows of scan elec- 1$ 
trades SC., to SC n (scan electrodes 6 in Fig. 1), and n 
rows of sustain electrodes SU 1 to SU n (sustain elec- 
trodes 7 in Fig. 1 ) are alternately arranged in pairs in the 
row direction like sustain electrode SU, - scan electrode 
SC 1 - scan electrode SC 2 - sustain electrode SU 2 , etc. 20 
In this embodiment, n/2 rows of priming electrodes PR,, 
PR 3 , etc. (priming electrode 14 in Fig. 1) are arranged 
to be faced with corresponding projections 6b' of scan 
electrodes SU,, SU 3 , etc. of the odd-numbered rows. 
[0026] Thus , m x n d isch arge cells C g (discharge cells 25 
1 1 in Fig, 1 ), each including a pair of scan electrode SC, 
and sustain electrode SU, (i = 1 to n) and one data elec- 
trode Dj (j = 1 to m), are formed in the discharge space. 
N/2 rows of priming spaces PS p (priming space 13a in 
Fig. 1), each including projection 6b' of scan electrode 30 
SC p (p = odd number) and priming electrode PR p , are 
formed. 

[0027] Next, a driving waveform for driving the panel 
and timing of the driving waveform are described. 
[0028] Fig . 4 is a diagram showing a driving waveform 35 
in the method of driving the panel used forthe exemplary 
embodiment of the present invention. In this embodi- 
ment, one field period is made of a plurality of sub-fields, 
each including an initializing period, writing period, and 
sustaining period. The initializing period in the first sub- 
field is an all-cell initializing period for initializing all the 
discharge cells related to image display. In the initializ- 
ing periods in the second sub-field or after, a selective 
initializing operation for selectively initializing the dis- 
charge ceils in which sustain discharge has occurred in 45 
the preceding sub-field is performed. Descriptions are 
given on the basis of these ideas. 
[0029] In theformer half of the initializing period in the 
firstsub-field, each of data electrodes D, to D m , sustain 
electrode SU, to SU n , and priming electrodes PR., to so 
PR^-i is held at 0 (V). Applied toeach of scan electrodes 
SC 1 to SC n is a ramp waveform voltage gradually in- 
creasing from a voltage of V M not largerthan discharge- 
starting voltage across the scan electrodes and sustain 
electrodes SU 1 to SU n to a voltage of V 12 exceeding the 55 
discharge-starting voltage. While the ramp waveform 
voltage increases, first weak initializing discharge oc- 
curs between scan electrodes SC, to SC n , and sustain 



electrodes SU, to SU n , data electrodes D, to D m , and 
priming electrodes PR., to PR^,. Thus, negative wall 
voltage accumulates on scan electrodes SC 1 to SC n , 
and positive wall voltage accumulates on data elec- 
trodes D, to D m , sustain electrodes SU, to SU n , and 
priming electrodes PR, to PR,,.,. Now, the wall voltage 
on the electrodes is the voltage generated by the wall 
charge accumulating on the dielectric layers covering 
the electrodes. 

[0030] In the latter half of the initializing period in the 
first sub-field, each of sustain electrode SU, to SU n is 
held at a positive voltage of Ve. Applied to each of scan 
electrodes SC, to SC n is a ramp waveform voltage grad- 
ually decreasing from a voltage of V| 3 not larger than 
discharge-starting voltage across the scan electrodes 
and sustain electrodes SU, to SU n to a voltage of 
exceeding the discharge-starting voltage. During this 
application of the ramp voltage, second weak initializing 
discharge occurs between scan electrodes SC, to SC n , 
and sustain electrodes SU, to SU n , data electrodes D, 
to D m , and priming electrodes PR, to PR n .,. Then, the 
negative wall voltage on scan electrodes SC, to SC n 
and the positive wall voltage on sustain electrodes SU, 
to SU n are weakened. The positrve.wall voltage on data 
electrodes D, to D m is adjusted to a value appropriate 
for writing operation. The positive wall voltage on prim- 
ing electrodes PR, to PR,,., is also adjusted to a value 
appropnate for priming operation. Thus, the all-cell ini- 
tializing operation for initializing all the discharge cells 
related to image display is completed. 
[0031] In the writing period, scan electrodes SC, to 
SC n are once held at a voltage of Vc. Then, a voltage 
of Vq substantially equal to voltage change Vc - V w is 
applied to priming electrodes PR, to PR n .,- 
[0032] Next, scan pulse Va is applied to scan elec- 
trode SC, of the first row. Then, the potential difference 
between priming electrode PR, and projection 6b' of 
scan electrode SC, is addition of Vq - Va and the wall 
voltage on priming electrode PR,. Thus, the potentiai 
difference exceeds the discharge-starting voltage and 
priming discharge occurs. The priming diffuses inside of 
discharge cells C, , to C, m in the first row and discharge 
cells C 2 , to C 2 m in the second row. Because the priming 
space PS, is structured to easily discharge as described 
above, high-speed and stable priming discharge with a 
small discharge delay can obtained. This discharge ac- 
cumulates positive wall voltage on priming electrode 
PR,. 

[0033] At the same time, positive write pulse voltage 
Vd is applied to data electrode D k (k being an integer 
ranging from 1 to m) corresponding to the signal of an 
image to be displayed in the first row, among data elec- 
trodes D, to D m . Then, discharge occurs at the intersec- 
tion of data electrode D k to which write pulse voltage Vd 
■ has been applied and scan electrode SC,. This dis- 
charge develops to the discharge between sustain elec- 
trode SU, and scan electrode SC, in corresponding dis- 
charge cell C, k . Then, positive voltage accumulates on 
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scan electrode SC, and negative voltage accumulates 
on sustain electrode SU 1 in discharge cell C 1 k . Thus, 
the writing operation in the first row is completed. 
[0034] Now, in the writing operation in the first row, 
writing is performed and the primingdischarge is caused 5 
with scanning of scan electrode SC 1 of the first row. The 
writing discharge in discharge cell C, k occurs with the 
priming supplied from the priming discharge that has oc- 
curred between scan electrode SC 1 and priming elec- 
trode PR|. For this reason, although there is a delay in io 
starting the priming, stable discharge with a small dis- 
charge delay can be obtained after the supply of the 
priming. 

[0035] Next, scan pulse voltage Va is applied to scan 
electrode SC 2 of the second row. At the same time, pos- ;is 
itive write pulse voltage Vd is applied to data electrode 
D k corresponding to the signal of the image to be dis- 
played in the second row, among data electrodes. D 1 to 
D m . Then, discharge occurs at the intersection of data 
electrode D k and scan electrode SC 2 . This discharge 20 
develops to the discharge between sustain electrode 
SU 2 and scan electrode SC 2 in corresponding discharge 
cell C 2k . Then, positive voltage accumulates on scan, 
electrode SC 2 and negative voltage accumulates on 
sustain electrode SU 2 in discharge cell C 2 k . Thus, the 25 
writing operation in the second row is completed. 
[0036] Now, the writing operation in discharge cell 
C 2 k of the second row is performed with sufficient prim- 
ing already supplied from thepriming discharge that has 
occurred between scan electrode SC 1 and priming elec- so 
trode PR,,. For this reason, stable discharge with an ex- 
tremely small discharge delay in the writing discharge 
can be obtained. 

[0037] In the similar manner the writing operations 
are performed in discharge cells including C n k and the 35 
writing operations are completed. 
[0038] In the sustaining period, .after scan electrodes 
SC^ to SC n and sustain electrodes SL^ to SU n are reset 
to 0 (V) once, a negative voltage of Vr is applied to prim 
ing electrodes PP^ to PR n _., . Thereafter, a positive sus- w 
tain pulse voltage of Vs is applied to scan electrodes 
SC 1 to SC n . At this time, in the voltage on scan electrode 
SCj and sustain electrode SU, in discharge cell C, j in 
which writing discharge has occurred, the wall voltage 
accumulating on scan electrode SC ( and sustain elec- 45 
trode SU; is added to sustain pulse voltage Vs. For this 
reason, the voltage exceeds the discharge-starting volt- 
age and sustain discharge occurs. In a similar manner, 
by alternately applying sustain pulses to scan elec- 
trodes SC., to SC n and sustain electrodes SL^ to SU n , so 
sustain discharge operations are successively per- 
formed in discharge cell C iJt in which the writing dis- 
charge has occurred, the number of times of sustain 
pulses. 

[0039] At this time, discharge also occurs between 55 
priming electrode PR| and scan electrode SCj corre- 
sponding to priming electrode PR;, using priming elec- 
trode PR| as a cathode. Thus, wall charge having avalue 



depending on potential difference Vs - Vr accumulates 
on priming electrode PRj. At this time, at the larger dif- 
ference between voltage Vs and voltage Vr, the larger 
positive wall voltage accumulates on priming electrode 
PR,. 

[0040] In the former half of the initializing period in Ihe 
second sub-field, a pulse with asmallwidth that increas- 
es from 0 (V) to voltage Vs once and promptly decreases 
to voltage Vb is applied to scan electrodes SCt to SC n . 
At the same time, a pulse having a small width that de- 
creases from voltage Vs to 0 (V) once and promptly in- 
creases to voltage Vb is applied to sustain electrodes 
SU 1 to SU n . In the latter half of the initializing period, 
application of a ramp waveform voltage gradually de- 
creasing voltage V j3 to voltage V M weakens the exces- 
sive wall charge. This performs initializing discharge on- 
ly in the discharge cells in which sustain discharge has 
occurred, erases the wall charge accumulated by the 
sustain discharge, and adjusts the positive wall voltage 
on data electrodes D, to D m to a value appropriate for 
writing operation and the positive wall voltage on prim- 
ing electrodes PR 1 to PR n _-, to a value appropriate for 
priming operation. 

[0041 ] The operations in the subsequent writing and 
sustaining periods are the same as those in the first sub- 
field, and thus the description thereof is omitted. 
[0042] As described above, the initializing operation 
performed in the second sub-field or after is selective 
initializing operation for causing discharge only in the 
discharge cells in which sustain discharge has occurred. 
Therefore, . light emission unrelated to gradation repre- 
sentation is only once in one field, i.e. the all-cell initial- 
izing operation in the first sub-field. Further, because the 
light emission is weak light emission caused bythe ramp 
waveform voltage, an image with high contrast can be 
displayed. 

[0043] Further, unlike the writing discharge depend- 
ing only on the priming in the initializing discharge in ac- 
cordance with a conventional driving method, the writing 
discharge of the method of driving a panel in accordance 
with this embodiment of the present invention is per- 
formed with sufficient priming supplied from the priming 
discharge that has occurred during or immediately be- 
fore the writing operation in respective discharge cells. 
This can achieve high-speed and stable writing dis- 
charge with a small discharge delay, and display a high- 
quality image. 

[0044] Additionally, electrodes in priming spaces 13a 
are priming electrodes 14 and scan electrodes 6 only. 
This also gives an advantage of stable action of the 
priming discharge itself because the priming discharge 
is unlikely to cause other unnecessary discharge, e.g. 
incorrect discharge involving the sustain electrodes. 
[0045] Now, to give the reason why the present inven- 
tion enables high-speed writing while achieving high 
contrast, the above operations are described again from 
the viewpoint of wall charge on the priming electrodes. 
[0046] First, in the former half of the initializing period 
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in the first sub-field, excessive and unnecessary positive 
walJ voltage is formed on priming electrodes PR 1 to 
PR ^1 once. In the latter half of the initializing period, 
the excessive portion of the wall voltage is reduced and 
adjusted to a value appropriate for priming operation. 
[0047] In the writing period;. the adjusted positive wall 
voltage is used to cause priming discharge. This dis- 
charge extinguishes the positive wall voltage on priming 
electrodes PR 1 to PR „_.,. 

[0048] In the sustaining period, negative voltage Vr 
applied to priming electrodes PR 1 to PR iv1 is added to 
voltage Vs applied to scan electrodes SG 1 to SC n , and 
strong discharge occurs using priming electrodes PR^ 
to PR n-1 as cathodes. Thus, excessive positive wall 
voltage is formed on priming electrodes PR, to PR n _ 1 
again. 

[0049] In theformer half of the initializing period in the 
second sub-field, because a potential difference larger 
than Vs - Vr is not applied across scan electrodes SC., 
to SC n and priming electrodes PR 1 to PR^, no dis- 
charge occurs therebetween. However, in the sustain- 
ing period immediately before the former half of the ini- 
tializing period, excessive positive wall voltage is formed 
on priming electrodes PR 1 to PR^.,. For this reason, in 
the subsequent latter half of the initializing period, the 
excessive portion of the wall voltage is reduced and ad- 
justed to a value of the wall voltage appropriate for the 
subsequent priming operation. 

[0050] As described above, because no discharge oc- 
curs to form excessive positive wall voltage on priming 
electrodes PR 1 to PR n . 1 in the selective initializing peri- 
od, excessive positive wall voltage must be formed on 
priming electrodes PR., to PR^ before the latter half of 
the selective Initializing operation. Therefore, as de- 
scribed above, a negative voltage is applied to priming 
electrodes PR 1 to PR rv1 to cause strong discharge be- 
tween the priming electrodes and corresponding scan 
electrodes SC^ to SC n using priming electrodes PR 1 to 
PR n _ 1 as cathodes and to form excessive positive wall 
voltage on priming electrodes PR 1 to PRp.,, in the sus- 
taining period of the sub-field prior to a sub-field includ- 
ing a selective initializing period. This can achieve high 
contrast and high-speed writing at the same time. 
[0051 ] Fig. 5 shows another waveform in the method 
of driving the panel used for the exemplary embodiment 
of the present invention. In Fig. 5 (a), voltage Vrfor caus- 
ing discharge using priming electrodes PR., to PR n .., as 
cathodes is applied to priming electrodes PR, to PR^, 
only in the beginning of the sustaining period in the sub- 
field prior to a sub-field including a selective initializing 
period. In this case, application of first sustain pulse volt- 
age Vs to scan electrodes SC., to SC n causes discharge 
using priming electrodes PR, to PR n . 1 as cathodes. In 
Fig.5 (b), voltage Vr is applied topriming electrodes PR 1 
to PR n . 1 in an intermediate portion of the sustaining pe- 
riod. Inthiscase, application of sustain pulse voltage Vs 
to scan electrodes SC., to SC n causes discharge using 
priming electrodes PR., to PR Iv1 as cathodes. In Fig. 5 



■(c), voltage Vr is applied to priming electrodes PR., to 
PR n ., in the former half of the selective initializing peri- 
od. In this case, application of pulse voltage Vs having 
a small width to scan electrodes SC, to SC n causes dis- 
s charge using priming electrodes PR, to PR,,.., as cath- 
odes. 

[0052] Even application of driving waveforms shown 
in Fig. 5 (a), (b), or (c), or similar ones to priming elec- 
trodes PR 1 to PRp., can provide effects similarto those 
10 of the driving method in accordance with the exemplary 
embodiment of the present invention. 
[0053] Incidentally, because respective electrodes of 
an AC type PDP are surrounded by the dielectric layers 
and insulated from the discharge space. Forthis reason, 
15 direct -current components make no contribution to dis- 
charge itself. Therefore, of course, even the use of a 
waveform in which direct-current components are add- 
ed to the driving waveform of the exemplary embodi- 
ment of the present invention can provide similar effects. 
20 [0054] In the description of this exemplary embodi- 
ment, in a plurality of sub-fields constituting one field, 
the first sub-field includes an all-cell initializing period, 
and the second sub-field or after includes a selective 
initializing period. However, the present invention can 
25 be implemented even when one field includes arbitrary 
combinations of sub-fields each having an all-cell initial- 
izing period and sub-fields each having a selective ini- 
tializing period. 

[0055] Fig, 6 is a diagram showing an example of a 
so circuit block of a driver for implementing the method of 
driving the panel used for the exemplary embodiment. 
Driver 10D of the exemplary embodiment of the present 
invention includes: video signal processor circuit 101, 
data electrode driver circuit 1 02, timing controller circuit 
35 1 03, scan electrode driver circuit 1 04 and sustain elec- 
trode driver circuit 1 05, and priming electrode driver cir- 
cuit 1 06. A video signal and synchronizing signal are fed 
into video signal processor circuit 101. Responsive to 
the video signal and synchronizing signal, video signal 
40 processor circuit 1 01 outputs a sub-field signal for con- 
trolling whether or not b light each sub-field, to data 
electrode driver circuit 1 02. The synchronizing signal is 
also fed into timing controller circuit 103. Responsive to 
the synchronizing signal, timing controller circuit 103 
45 oulputs a timing control signal to data electrode driver 
circuit 102, scan electrode driver circuit 104, sustain 
electrode driver circuit 1 05, and priming electrode driver 
circuit 106. 

[0056] Responsive to the sub-fieid signal and the tim- 
so ing control signal, data electrode driver circuit 102 ap- 
plies a predetermined driving waveform to data elec- 
trodes 9 (data electrodes D n to D h in Fig. 3) in the panel. 
Responsive to the timing control signal, scan electrode 
driver circuit 104 applies a predetermined driving wave- 
55 form to scan electrodes 6 (scan electrodes SC., to SC n 
in Fig. 3) in the panel. Responsive to the timing control 
signal, sustain electrode driver circuit 1 05 applies a pre- 
determined driving waveform to sustain electrodes 7 
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(sustain electrodes SU, to SU n in Fig. 3) in the panel. 
Responsive to the timing control signal, priming elec- 
trode driver circuit 1 06 applies a predetermined driving 
waveform to priming electrodes 14 (priming electrodes 
PF^ to PR n in Fig. 3) in the panel. Necessary electric 
power is supplied to data electrode driver circuit 102, 
scan electrode driver circuit 1 04, sustain electrode driv- 
er circuit 105, and priming electrode driver circuit 106 
from a power supply circuit (not shown). 
[0057] The above circuit block can constitute a driver 
for implementing the method of driving the panel of the 
exemplary embodiment. 

[0058] As described above, the present invention can 
provide a method of driving a plasma display panel ca- 
pable of achieving high contrast and stable and high- 
speed writing operation. 

INDUSTRIAL APPLICABILITY 

[0059] As described above, the method of driving a 
plasma display panel of the present invention can 
achieve high contrast and stable and high-speed writing 
operation. Thus, the present invention is useful as a 
method of driving a plasma display panel. 



Claims 

1. A method of driving a plasma display panel com- 
prising a plurality of scan electrodes and sustain 
electrodes arranged in parallel with each other, and 
a plurality of data electrodes arranged in a direction 
intersecting the scan electrodes, in which one field 
period is made of a plurality of sub-fields, each in- 
cluding an initializing period, writing period, and 
sustaining period, the method comprising: 



sustaining period of a sub-field priorto the sub-field 
including at least the selective initializing period. 

3. The method of driving a plasma display panel of 
s claim 1 , wherein the voltage for causing discharge 
using the priming electrodes as cathodes is applied 
to the priming electrodes in a specified period at 
least in the selective initializing period. 



providing a plurality of priming electrodes in 
parallel with the scan electrodes, the priming 
electrodes generating priming discharge be- 40 
tween the priming electrodes and the corre- 
sponding scan electrodes; 
providing at least one sub-field including a se- 
lective initializing period for selectively initializ- 
ing discharge cells in which sustain discharge 45 
has occurred in a sustaining period of a preced- 
ing sub-field, in the plurality of sub-fields; and 
applying, to the priming electrodes, a voltage 
for causing discharge between the priming 
electrodes and the scan electrodes using the so 
priming electrodes as cathodes, priorto priming 
discharge in a writing period in the sub-field in- 
cluding the selective initializing period. 

2. The method of driving a plasma display panel of 55 
claim 1 , wherein the voltage for causing discharge 
using the priming electrodes as cathodes is applied 
to the priming electrodes in a specified period in a 
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FIG. 6 
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